Characterization of the bilin attachment sites in R-phycoerythrin.
The amino acid sequence around the sites of attachment of all the bilin prosthetic groups of Gastroclonium coulteri R-phycoerythrin, (alpha beta)6 gamma, have been determined. The sequences of tryptic peptides derived from the alpha and beta subunits are (Formula: see text) where the designations alpha and beta refer to the subunits from which the peptides derived. Cysteinyl residues involved in bilin attachment are indicated with an asterisk. Each peptide carries a single bilin, either phycoerythrobilin (PEB) or phycourobilin (PUB). Spectroscopic studies on the gamma subunit indicate the presence of one PEB and three PUB groups. However, five unique tryptic peptides, gamma-A through gamma-E, were characterized, indicating that Gastroclonium R-phycoerythrin is a mixture of at least two species, (alpha beta)6 gamma and (alpha beta)6 gamma', with gamma subunits differing in amino acid sequence. The sequences of the gamma subunit bilin peptides (see below) were not homologous to those from alpha and beta subunits of any biliprotein. (Formula: see text) The bilins in all these peptides are attached through single linkages to a cysteinyl residue, except for the phycourobilin on peptide beta-3 which is attached through two thioether linkages to cysteinyl residues 10 amino acids apart. The availability of small bilin peptides was exploited to obtain more accurate molar extinction coefficients for peptide-linked PEB and PUB groups. Application of these extinction coefficients in the calculation of the bilin content of R-, B-, and C-phycoerythrins shows that there are 5 bilins/alpha beta in each of these three biliprotein types.